Analysis of some metabolites of organic solvents in urine by high-performance liquid chromatography with beta-cyclodextrin.
Chromatographic separation of the metabolites derived from toluene, ethylbenzene, styrene and xylene was carried out on untreated urine samples from factory workers. The elution sequence was as follows: phenylglyoxilic acid, 3-hydroxy-2-butanone, hippuric acid, o-methylhippuric acid, p-methylhippuric acid, m-methylhippuric acid, p-cresol, m-cresol and o-cresol. The stability constants (K(G)) of cresol and methylhippuric acid derivatives were evaluated. The capacity factor (k'), selectivity factor (alpha) and resolution (Rs) are described with a variety of mobile phases containing beta-cyclodextrin (beta-CD). The optimum concentration ratio of ethanol-water-acetic acid-beta-CD was determined to be 20:80:0.3:1.4%. Under these conditions, k' values of the five metabolites were 2<k'<6, and all alpha values were greater than 1.5. Simultaneous determinations of the metabolites were carried out in real urine samples from factory workers using the standard addition method. Validation of the method and the detection limit are described under the optimum conditions attained in this experiment.